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^1 y^]^^}^ 'E■^M^^ €2^^T^>» RF ^^^(RF 

source)^!- (processing chamber)^ 'ysjc^^iC impedance) iit^ ^( match ing)^^!- 

^dl AV-g-s]^ RF ufl^ -a-^oil ^^m. ^ ^^^^ RF -^bi^ ^^^is^ 

^^Bl^ Jl^^ olDlEli^o^ Z]-£ofl H^-S^-A^ ^s^^o] i^S).^>£^ ^A^jsj^t-ll, ^ 91^"^ 



$X^^, ^S.^ «o1-^<^l ^tl- ^^Wl^ "^l^o^^ ^ ^1=^-. 
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<a:oflS Dfl^i -^ijj ^ o]^ o] -§-*!- ^11^1 tilH^:]^{RF MATCHING UNIT AND AN 

IMPEDANCE MATCHING NETWORK USING THE SAME} 

£ 1^ RF -H-bi-ir <='l-g-tb ^J-^l^ 

£ 2^ ^ #^<^1 RF tifl^l -^bi^ A>A1S; 
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£ 13^ ^ ^^l^l'^l 

£ 14^ £ i3ofl 71-^ 7M^-^s. =i 

£ 16^ ^ itl-S, 7>^ <y^t|^ A>Al:£; 

c 170. igofl n^-^ 7]-^ ^^B]^ Ojpq^i SA^ ^A]o. 7fl^^ o.^ J^c^^^ nsfl 

l:RF -H-y 2:7]-^ ^^i^i 

3:Jl^ ^^i^i 4:Sl^ -y^E^ 

9:311-^1^^ 10:^-11^4^^ 
11: 'E'^>^ ^ 12:7>^ ^^dl^i 
13:Jl^^ 14:RF ^^S^ 

15:^^^^w1 16:7>^ 91^^] 
17:PM :a:E. 2i:^'@-^ 
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22;^^ S^-f- 24:"^^^ 

26::£^^1€ 27 

A: ""^^^ 

110, 130, 140, 160, 170, 190: jl^g 113, 133: 

116, 174, 194, 195: 143, 163: <=>]^ 3.<U 

173, 193: ^>71 ^l-^^l^g: 1100: 7]-^ 3.<U 
1130: Jl^ ^ 1140: w> 

<37> ^ ^r^^ RFCradio frequency) ^fl^^ ^t!: ^-^S-A-^, c]^ ^MI^VtII^ 

^^^^( inductance)^ 7>^ ^H7l- -g-ol*>Jl JL^s]- ji^^oll RF -^^^ 

71-^ ^ '^ll- '^l^?!: RF vilEo^aoil ^^14. 

^*V4. ziedc-fl 'a^^tt ^^^S. ^^^^ -flttli^^^lAi Sel-^p>l- ^^^5^1^171 
a1 i^ofl^-l «fl^m ^£^1 ^1^1 ^'^l #5l-^^>7> ^^5^4-. 
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^^s]^ RF 6\]xs\7]7} <^>^ia^^S ^^s]oio> n^t-il , RF <^1M^l7> <?]:^^^ o.^. 

n^dn •y^'a^'y ^i^'^i ^'a^'^i ^ 

<40> ZLeic-fl, f^Efl RF ^11^ -B-^^ 3.'^^ ^>3^1^(blade)^5. 7>3^ 7}^ <a^Ei 

"^Itb Jl^ ^i*> ^^11- ^*fl ^>^1 ^^^^ ^^^^1 1:^^ 
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Jl o\3.7} ^^m^] ^-2-^ ^^^1 ^^^^ RF ^B^l ^l^^l-^i^fl 

<44> s.^^ ^^^§>7l ^^H, ^ RF ^bi^ 7}^ ^^tl^l- ^t^Aii- 5L 

<45> ^ ^igo] ^ ^Alo^l $10:1^1, >a-7l 71-1^ ^^B]^ M-^^^ ^^<el Jl^^ ^^E^ 

JI^^ °l^Bio11 o]^ ;^>^^ ^>ofl 7>^^M, -^>7l ^^B|l- S]^ A] 

71 7l ^tb X^fVnf. a}-e}-Ai >^i-7l 4)^ <a^B|^ sl^o]] nj-el- j7^j oloi 

i^«.oll cf^o] £AlO.^ ^^^€4. ^^Bl^^ ^A^o] tiVcA] olol] ^^^^ 
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^ 91^^]^ 9m^]^ £^^1^^ ^^91 Ir'H T^^, '^^ol^^^ ^1 

^ 7]-7]^^B] ^7M^ ^^B^^ <?l^€i :^i=1- ^ 

<49> ^ ^^]^]^ 4^ ^^Hl ^*}^, 7>^ ^^dl^i^ S-a^ <y^B^^ Jl^^ ^ 

<50> ^ "^^^ ^^]<^] ^1-^^. <y^Bi^ ^1-71 l-^^^^ 3.^ 
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7] S.'U^ 7.}^<^] ^^Sl '^*J=^ 1^1 ^1^ ^A^S. ^1-71 Ji:^ ^^2)- 

7] ZL^^ ^>^* ^c}-7l Ji^^ 14^*1 ^^1^}^ 

l-l-'tl^^ ^1^ ^ 7l Jl^j ^^^4 7]-^o] ^^£)7iq- 

S<y5l sgsj ol^g^o]] Oj-e)- -g-7l Jl^^ S.'U^ ^^7] ^^1 ^]r^<^] ^7}^} 

<52> ^ ^T^o] ^ ^Aio^jofl ^^7i 7}^ M-^^^ ^"a; ^y] 

Jl^J ^^21 ^V^nf ^slfV ^>^-i: ^j-7l Ji;^ ^^^Sl ia>s ^ '^^ofl 

x>^ol ^^Bl7]u|. ^1-71 o]^ o]^ A] 7] 7] ^ :^ ^^^-^ 

<53> ^ ^t^o^ a Cj-S. ^Al<^lo]l o1o:|A^, >g-7] 7]-^ ^^B^o]] olo^A-] ; 5§ ^ ^-^^^l Jl^^ 

^<a; ^1-71 JL^^ S<a^ ^fl^*^! 7>^*>£^ ^^^51^ ^>7l ^ ^7l ;^]- 

7l ^Hl S]^ Al7l7l ^tb i^^VJi, ;^>7l ^>3^1 ^^2] Sl^o]] rel- 
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<54> ^ ^^^o:| £E ^^I^Hl 9X^^^ 7}^ 14^^^ ^^7] Jl 

7] 7\-7] A]7l7l ^tb S]^^^ if-^l-Jl, ^1-71 7^7] ^ € 

ofl rtj-ei- ^7] JL^^ ^v^'^i ^7R>7m ^4i^>^ ^^s. 7}^^^. 

<a; ^1-71 s'^^ ^a^'^l ^^^s]^ ^; ^1-71 Jl^^^Sl #^-^1- ^*^H ^^7l 

<56> ol^> ^ ^t^o] ^^l^^o] ^Alc^jo] ^A^jif 3]-^-g: ^«-*!: %3=.^\<^ -^^il^l 

<57> ^ ^T^^ -^Qfl'*!: 7]-^ ^^Bi^ 3.-^%^ ^\%^\7^<^ ^^5>J1 

7>^ ^H7> -g-OltV ^2:21 ^^1 o. 7}^ "a^Ei^ ^ 7^^ S<a* ^1^ 

^>7iq- 5>i4o:| ^vq-o] ^].7] ^v^l^* '^l^^V*^^ ^^^^^ ^^K^j-i^fl^ z]-^, 

>^J-tfl:5^ AA)^ 7>^^>^ ^>^^ ^^1" ^^^il" 7>t^^ ^ ^l^^. ^lE^ 

<58> (^U^^]<=^1) 

<59> £ 1^ RF ^^n^ -R-^# SlS-^olt:}. 

<6o> RF ufl^i -a-^^ ^^yl^il ^^s]^ RF <^m^l€- ^^^^^1 s^^V^ ^1-^1^1 
A. ^^1, RF T^fl^i -B-b^(i)^ RF ^^S^(14)<^1A-1 ^^S^ RF ^IM^ll- 
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t}JL RF <^1M^11- -Jwl(15)S. ^#t!:t:f. ^ ^^i^i(12) 

S+ Jl^^ ^^^i(13) ^ 7]-^ ^^eK16)S PMCphase magnitude) i^(17)^ 

7}^ oi^EKl6)2l ^^l-e^ll- ^tiltb^. 

<6i> £ 2^ ^ ^U^^l'^l'Hl 4€- RF ^11 %i -a-^^ A>Al£olcf. 

<62> ^T^o^ RF tifl^l -^b^CRF matching unit)(l)^ £ 2<^1 H^ltb ^'^'l ^ 

t^A-K invariable capacitorXS) , 7}^ ^^dl^i (variable capacitor)(2) ^ S]^ 91^^ 
(rotating inductor)(4) ^ ^^B^fixed inductor) (5)5. o]^o]^ 7}^ 91^^] 

(45)* 5L^*H RF ^^S7l(RF source)'^l^i RF ^^i^i 

(2), ji^^ <a^Ei(5), s]^ '?i^Bi(4) ^ ji^^ ^^i^io)* #^ ^T^Hsm 

^y^^ ^^S. ^^^^1(2)^ «>4 ^^^1 ^Hl^(blade)(6)ol ^ 

SJO.^ tifl^l^ A>oll. 7>S. ^^^€1=1-. 7>^ ^€^-1(2)^ #2flSl 7> 

^ o]^B\9\- ^A>tb 2:^^^. ^71 ^^EK5)Si1- ^^7] 

<63> ^Mls>7ll ^^^^>^, ^J-71 Jl^J ^^BK5) ^ 'y^EK4)^ 

^(26, £ 5 %1-2:)^S. Ol^^H^H, ^7lA^ >^7l £^^1 O.^^ 

7^0] ^V7l ololEK4)^ ^^^] Wl«fl ^1-cfl2^0.s. d 3711 ^A^^c].. o]6\] xi[ 

^ ^7] JI^J ^^Bl(5) vll^S. ^wl^ ^^£^4)71- sl^l- ^ 9Xn 
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xjfl^i ^^(1)^, :£ 2^11 ti>sq- ^oi, >^V7l 5)^ <y^BK4)# A «oHK^M ^ 

^:^^o] A «j-«J=('^J-*»-^S. ^^t} o]^ 7}^m] S]cH >S-7l Jl^ ^^BK5)5} ^ £] 

^ ^iH7> ^^€l=f. '^IS ^1-71 ^^EK4)^ ^1-71 Ji:^^ <y^B^(5)^ 

^S^-^^ 3.7\] S^l: ^ ^711 §H ^7l RF i^fl^J ^^(1)^ 
7^- ^oll cg^jro. ^cj-. t!:^, A 'y^BK4)l- cl-S-3r>7l ^^fl^i^ 2.t^<^l 

^ ^IrJL n ^<H1 ¥^ ^-ir ''^^^ ^^Hl Jl^^l^l^ 1:^ «c3-^£ 7]-^ 

<65> £ 3^ H 2011 RF ^B%1 -e-^^ ^ -^^^ -^^^ M-^^^ ^> 

<66> ^ ^^o) cj-^ ^^*>^. ^ £^^1^(26)^ ^ 

£ soil ^o] z\- ^^S^ ^^(gripping 
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means)(9)4 ^1^ locking means) (10) H^^l ^(26)^ sj-^l ^ 

^(9)^1 ^^^^o]] s\-^]^o\] =L ^^<^1 ^l^-§- ^1^ 

(lO)'Hl S^tfl :ajl§>7fl ^^^cf. olsq. ^o] RF ^4^31-^ 

<67> :£ 4^ £ 2 ^ H 5<H1 £^1*1: Jl^^ <y^Ei(5) ^ S]^ <?1^B^(4)1- <^1^^ 
H^^l ^(26)* :51^^s:>^ 31^^ ^^<?1 'E'^V^ AVAlHolcf. ^ ^vt^cil 

^>7l RF -a-^(l)^ <y^B^(4)^ o]^E^(5)cq ^^^j ^(26) /^}o]o^ 

-i- -^^l*>7l Jl^^ ^^(11)* ^l^^-fl, i3>^3j^>7fl^ H 2 

o]i5^EK4)S]- Jl^ <?l^Ei(3)<^l ^^J^m ^dttt^ ^ 

(ceramic)^l v}^^^ ^ ^t^^^ '=>>M^- 

<68> £ 5^ £ 2011 sAitb RF <y^Bi^ ^d^^>7i 

(conductive pipe)(26)4 ^ ^^'^l wfl^l^^ (conducting wire)(27)-^S ^ 

^^^c]-. wl^ £^(27)o] ^(26)^ ^^^^>:n. s^VM-^ 

<69> S. 6^ S. 2^1 £^1^ ^^E^(4)^ <?!^^^ A>Al£olT:f. >a-7l S]^ ^ 

S. 2ofl HA]^ W>S>|- :^o] JL7§ ^^Ai(3)o11 '^l^Sl^Cll, ^^^>^^«^1 , ^^7] 
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^^^^(elastic plate, 20)S^ ^#^(contact section, 23)^ ^7]^ AS ^^5)^ 
£^^(rotating conductive section, 22) ^ H £^^(ductile wire, 24) 

1: S)^ <y^El(4)^l 9^^S\JL, o]^ #^ S^^-^(output connecting 

section)!- ^^7] JL^^ ^^^1^1(3)^ , ^7] 9l'^B\(4)7} 

^>^^i £^-^(24)7]- 7>^^^ol ^i^c-fl, ^1-71 H^^(24)S <^^] 

7}^S^ <g^^ ^fl^- A>^^>Q^ ^^(^1= 180°) ^011 ^^5]^^ tlrcf. 

^^1 ^S^^ ^^^(static)<?l ^<^1 <=>]-^7] ^^^] ^Isltb '^r^Jsl- ^^1^ ^ 

^Vsfls] feedback) ^^^4. 

<72> :£ 70]]^ £ 2<^] ^ 1^^^ ;^ll^Alo^lSl 7>^ <yclEl(45)^ ^^<^1<^1 ixj-^- 7]-^ 

o]^B]$] A>Al£7l- HAjslol o;it:^.. :£ 2^ ^4- 4 '?l^Bl7> cf^^] £^(27)^5. oj^. 

£^^-11 ^(26)<^1 ^^<^] q-^^AS. ^^j^ <^1^^1^, 

^ ^^<^]^ ^^1 s:>i4o^ S^o] o]s^ ;^-foit:]. %3i^}^, 

^M^^]<^MS] ^^<^H1 4^ 7>^ ^^B^^ 37fl Jl^j ^^^(130), ^'^(133)3. ^ 
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^^^4. ZL^Jl £^o11^ HAlSl^l ^^O^^ ^>7l S)^ S^^(133)^ ^]^]7] 
S\:^^o] ^^]^t^. JL^^ ^«a(130)4 S\:^ ^'^(133)^ B^^o] ^-^^ o.^ ^^^Sl^cfl 
Jl^ S'^CISO)'^! ^'^(133)^ 2]- 711 130)2]- 5l 

:?i S^^(133)^ ^7]^o_S. ^^SlJi, ZL^ ^^(130)^ S<^^(133)<^1 

7>^^>£^ ^^^€4. ^U^^l'^l^ ^^<^1^1 7>^ -y^Ei^l ^A^^ s| 

s^(133)2] si^ofl 4^1- <y^^i7> 1^21-^1=1-. 
<73> o]^]^ 7}^ ^^el^ ^v^Hl ^-§-AHl^ ^A<^1 iti-el- o^e^ ^^^^ 

3L^^ ^1^. 1-^, ^^(130)* 31^^]7l7l JL^^ s] 

^ ^<a(133)^ ^]7]7] ^tt ^1^^>^ s1^S^(133)s] Sl^^* <?! 

^^V7l ^tb Sl^ 5L^^ ^ Sii^. ^e^i ai^^s«i(130)4 3.mi33) 

^ O.C ^3.^ O]^^ ^0.5. ^712^0.^ ^ £ $1^, 

<74> (^12^^H1) 

<75> :£ 8^ ^ ^^2] ;^l2^Alci]ol] icl-a. 7]-^ 91^^]% 7fl^2l O.^ A>A]£olCl-. 

S^-i- %1-S^>^, ^ ^^^51 ;^]2^A-|o^1^ 7>^ ^^B]^ 3.711 JI^^ S^aCllO), S]^^^ 

(113) ^, 21^^(116)^^ ^^^€4. 3^(110)4 S)^ ^^(113)^ 1^ 

3iA>zl- ^Bfls. 1-^^^ ^'^l ^^^Sl^cfl, Ji^ S<^a(110)^ 

vflw- ^c]- (112)4 5]^ ^'^(113)4 ^1^^(114)^ ^7]^^s. Sl^^4. 

(110)^ A]:3}-cl-(lll)3l- S]:^ S<a(113)4 #^(115)^ ^71 ^^oll 9!^^4. 
(116)^ 31^ S^(110)S1 ^ ^1^S°^(113)<H1 ^^€4. 
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<76> ^7] 7>^ <y^Hl<^l ^^^1 ^7l-£]^, Jl^^ S^(llO)^ S<a(113)^ ^7] ^}^o] 

^1^, s^(iiO)5l x>^^ «a^^t!: «oHi=* ^Mls^i^, s]^ ^'^(113)5^ 
;^].^^ ^>7l Jl^^ S<a(110)^ ^>^2)- z^-^ o]s.^] j,^^ S<a(110)2l- 

^-^^(113)51 z^z^oji ^1-^ cg^t^ nl^lTfl SjcH ^^1 ^>^ol ^^fTll ^cl-. 

^1^4 ^^1, ^^7] Jl^^ ^^^^(110)4 -^V7l Sl^ ^<^(113)oll ^tb ^^1 ^l^'^'l ^7H>7lM- 

<77> oje^^ 7}^ 91^^]^ ^^1 ^^1^1 ^-S-^HI^ ^-S-<H1 rcj-el- <:^e^ ^^^-8: 

S.^^ ^ $14. -^l* S^(llO)* ^^^1<^1 Jl^^l7l7l ^t!: JL^^ 

^51 ^^(113)^ M7]7] ^^'ir ^1^^>^ S.^]^ 2]^^(116)# 91^*1-71 

Sl^ 3L^1- ^ =l.^JL 3.^^ 3.milO)^ 5)^ ^^^(113)^ ^7]^^ 

<78> :£ 9<^1^ ^ ^^Sl ;^l2^Alc^lo| 7].^ 91^^]^ ^^lli 7^^^^ 
<79> JL^^ S<^(110)3!}- ^<a(113)<^l 2:7H1 ^^^b 7}^^] 

i£ s|tfl?;t(Lmax)# 7>^l7ll ^cf. c^7lAi, s)^ S^(113)<^1 ^^^^^S. a]3|- 

<80> S)^ ^<a(113)5l 7r/2<^] olHTflS]^, Jl^^ S^(110)4 ^^^(113)^ 7.}^^ 

S]o] ^^S. 7}^o\] <=§*^o] ^^7} ^4. ZL^ 0.5. <^H<^1^ 7}^ 9l^^] 

9] JL^^ ^^(110)3f s]^ 3^(113)^ JL^^ V:^ ^tt 
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^3i^9\. 71^1 ^<a^l-7fl o]z\^ y^^^ S<a(113)^ 3;r/2oll olST]] ^ 

<8i> 3];^ 3<^(113)2l Sl^o] ;r<^1 ojeTfl Jl^j ^^^(110)4 s)^ S^(113)5] 

^'^(llO)*^! 27c^ s\^t}7\] 5]^ 71-^ ^^e]^ 2:71^ ^-fs^l- ^^^tV ^4 

1- "^Tll^acf. c>l<2|- ^o], S]^ 3<a(113)Sl 5)^<^ll tcj-Bl- Jl^^ ^^(110)2}- 
(113)ofl ^l"^^^?} 7}^^t]-, 

<82> olE^^ ^B]!- ol^sH ^^»1(15) xfl'^l 5q7>^f- , 3.^^^ "4 

Jl RF ±d^a4)s\- -^a1(15)7"l- <^1^£^ Jl^ ^^^14 oj^g. o^B]?} PM ^ 

^m^(17)2] ^7l^ Alj^ofl ol:g. olclEi7> 5l^*>7ll €4. ^ ^1 ^^^> 

<83> (^13^>^1^1) 

<84> :£ 10^ M. wVt^o] ;^]3^Alc^lo11 4^ 7]-^ tl^H.^^ A>a1:£0^ S.^]^'=>] 9X^. 

<85> ^ ^13^^1<^1^ 7>^ "el^t^^ 3.7\] JL^^^ S"^ ( 140) , ^ 

°a (143)^ S<a(140)4 ojJ^ ^'^(143)^ ^^S. ^a>z]- ^ 

ns. ^7^ #01-2-^ ^'^l §^ q-^^^S ^^^Sl^dl, Jl^ ^'^(140)31- o]:^ 
(143)^ 'g^^ T^iV^jaJL ^^I^Vcf. c>l^ ^^(140)^ Jl^i ^^(140) 

4 ^l^^^i ^ ^4. S^(140)2l tfl-^ #^(142)4 o]:^ ^ 

<a(143)^ ^]^^iU4)^ ^7]^o_s. <?l;i€tq-. Jl^^^^(140)^ A]3|-cj-(i4i)4 ol-^ 3. 
"^4(143)^ ^^(145)^ ^7l ^^ofl o^^^cf. 
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<86> ^V7l 7>^ -y^B]^! ^^o] «y7>5]^, Jl^j S<a(140)3l- ol:g- S<a(143)^ ^7] ^>^^ 
^^5*1:4. <^]^, <^1^ S<^(143)* '^l-^^V'S S<a( 140)^2)- '^l^ ^'^(143)^ 

<87> 2^ £ gcHl^i ^ o]:g- o]^ 7]B](dm ^l^l^V^ ^l^^-fl , <^1^ ^^^(143)21 

<88> o] S<^(140)5J)- o]^ S<a(143)5l ^l-^o] ^o^^ yj-^o. 

o.u^. ;^l-^ol ^ ^ 9X^. ZL^Jl JI^ ^<a(140)^ ^1^ 

(143)^ ^7]^o^S. ^^S. ^^S. <?!^^ ^ £ "S^^ ^ 

W ^ "^1* ^^(140)# ^>^H1 3l^^]7]7] JL^ 4^^^ '^l-^ 

S^(143)-i: <^]^M7]7] ^fb ^l^^m S.B\^ ^f-^m ^1^ ^^r 

<90> £ 11^ a. ^r^9] ^]3^^]^]^ 7>i^ <y^^>i 7fls^a1 

<9i> :£ig^ %l-S^>^, Jl^ ^^(140)4 o]:^ ^^(143)^ 7.}^"^] -^S. ^^tb ^J"^^ 
^ ^7] ^l-EfloflA^ v}^ ^ZL 9X'^ JL^^ ^^(140)2]- o]^ 3<^(143)^ 

'^l ^^S]ol 7>^ ^^H.^^ sltfl^(Lraaxl)^ ^Tfl^cf. o]:^ 

(143)ol o]^^ ^}c^ jL^^ S<a(140)5q- o]-^ ^<a(l43)^<^1 ^^S)^ x>^o] 

^ ^l^t^^ ^^^i^ Jl^J S<^(140)3|- o]:^ ^^(143) 
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s^(i40)ii- ^1-^ s-acua)^ ^1-^<^1 ^^^^ ^^o] ^7]-^ 4^ 

^^■S] ^^^^ ^-9- "y^^i^ sl4i^(Lmin2)* ^7llE)Jl, Jl^ ^^(140)^ <5l^ S 
o^(143)^ ^>^o] f^^sl^ ^o] ^s. '^^^^ 7]^ T^l^l^l TlelCdth) 

1- ^Mls]^ ^^€i7> 2:|i:fl?;t(Lmax2)ol ^cf. 
<93> (;5ll4^Alo^l) 

<94> H 12^ ^^^S^ 75114^^1 c^l oil 4^ 7>^ 91"^^^ ^^^1^ A>Al£olt:f. 

<95> ^3:S:>ig, ;«fl 4^ A] o^] oj] 7].^ ^cIe^^ 3.7]] Jl^ 3.^160), <^]^ 3'U 

(163)3. ^^^^T^. Jl^^ ^<a(160)3if o]:^ 3<U(163)^ 14^^ 0.3. t^^^sIji, ^> 

^ iScfl^o.^ ^Alol >^ o;i^ :^^^o^ ^S.^ ^^^^ . 

<96> o]:^ ^^(163)^ Jl^^ S^(160)^ w>S. '^^<^1 ^^1^>J1, :n.^^ ^"^(160)^ 

<97> ji^^ ^(^(160)51 <a^(161):Bl- S<a(163)2l "^^(164)^ :5i7l^o.^ "g^slJI, 51 

S<a(160)^ Bl-c]-( 162)3)- o]:^ ^^(163)^ ^^a65)<^] ^71^0.^ ^, 
JL^i ^-^(160)4 ^1-^ ^^(163)^ :^7]^o^S. ^^S. ^^^i^. ^^l-^^l-^l^i Jl^^ 
^^(160)4 S<^(163)^ ^'^^ *>^Aq-. ^l-^o] <^ 

^o^*j=^ ^^3^^ ^ ^ £ ^4. ^slJl Jl^^ ^"^^(160)4 o]^ 3<Ua63)^ ^7]^o^S. 
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<98> ;^]4^Alo^]oil rc)-^ 71-^ 91"^^^ ^1^ ^'^(163)^ ^l-*> o]^o\] o]^ 

€>x7} £ IH £^1^ ^^^^ ^^4. 

<99> olei*^ ^^^^ 7}^ ^^B^^ ^;^] ^v^lofl a^-§-Aloii^ ^^oii icfei- c^^] ^a^^ 

^ S<a(163)* ^l^^l?l7l -^^-i- ;^1^§>^ SEil- if-*>^ o]:^ ^cf s.-^ 

<ioo> (;^]5^^1<^]) 

<ioi> :£ 13^ ^ ^^21 ;fll5^Al<^l'=Hl tr).^ 7}^ A>Al£o1rf. 

<102> ^S*>^, ^ ^IS^Ajc^l^l 7}^ ^^B^^ a.7fl J1^S^(170), 

7l ^Hl^(173) ^, s|^^(174)^S. ^^^^nf. Jl^^ S<a(170)^ ^^<^l^i 
^o]^^ ^■<^] M-^^AS ^^^Sl^cll, 31^^ ^<a(170)^ #^(172)31- 

4^(171)^ ^^^1 ;^i-7i ^1-3^1^(174)^ 2\/.}z}^^9] 

£lol ji^^ S<a(170)^ ^#<^1 ^€^(174)^ Jl^^ ^^^(170) ^ ^ ^^a* 

^-g-^H ^>7l ^H1^(173)o11 <^^€4. 

<103> ^1-7] 71-^ -a^E-lol] ^^o] ^7l-5l^, ^^^S<a(170)^l ^V^'^l ^^1^4. '='1^, i 

S^^(170)2l ;^>^^ S]^ ^1-71 ^}n^(173)^ ^£<^1 4^1- ^y}^}7]^ ^^±^}7]] 

^ ^4. '^l* 1-^, S<a(170)# ^J-^1<^1 Jl^iAl7l7l ^^V Jl^j ^ 

^ x>7l ^H1^(173)^ Al7]7l ^tl- ^1^^>^ S.Bi4 sl^^(174)# ^^*> 
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y] ^tb ^* ^ 514. 

<106> %^2:^>Ta. S*a(170)^ ^1-71 3^1 ^ ( 173 ) 

<=^] ^7lofl ^^l5]o1 $Z4-^, unfl JI^^ 3<a(170)<^l sqt!: ^>^^ tfl^^^l ^HlSjcH 71- 
^ ol^E^o] ol^i^^^ (Lmin)* 7H7fl ^t:!-. <^7l^i, A^] ^1-^1^(173) 

. Sj:?! ;^|-7l ^>3ql^(173)^ sl^o] ;z- /2011 olSTfl s^ig, 3<a(170):4 ^>7l 

^>^l^(173)c^l §1-711 £1<H ^>7l ^>3^m(173)<Hl ^}7l ^Vs^l^o] 5|^7> £1<>1 <?1^ 

s|tll2;t(Lmax)^l ^1=1-. <']^m ^-f^ sl^ ^1-71 ^Hm(173)2l ^y^6\ 2,71 /2<^1 

<107> ^>7l ^>i^l^(173)^ ^^<^1 ;roll ^I^tII ^7] ^^9^ -^^sr>7ll P^>7l ^>3^1^ 

ol ^x^7\ ^^€^71- 3^^mLm\n)o\^A. ^>7l ^>3^m(170)ol 2;r* sl^e> 

711 £l^ 71-^ '^l^B^^ ^1^^^^^ ^7l^ ^-fsq- ^<^^t!: ^^1- ^Timcl-. ojSl- ^ol, 
^1^ ^1-71 ^Hm(173)^ ^^<^1 ^<a(170)^ A^'=>] ^n^^ ^'^] 7l-^£lol 

o] CI El ^71- 7].^ ^t\, 

<108> (;^16^^H1) 

<109> £ 15^ ^ ^tgo^ ^le^AHHl rcl-^ 7>^ "y^ti^l ^^<^1S1 A>Al£olt^. 
<iio> £13^ %i-S§>ia, ^le^^HHl 71-^ ^^Bl^ 3.7fl Ji:^^ s<a(190), ^>7l ^> 

3^1^(193) ^, 31^^(194,195)^^ =^^^^^. ^<a(190)^ 

39-22 



^1020010009384 2001/5/2 

^4. 7^7] ^Hl^(193)^ ^^S. ^-^d]] cfl-g-s^Tll ^^^(194, 

195)0] z]-7l JL^i S<^^(190)^ ^V^^^oH] s]^ 7V^sl-7fl ^^]^T:f. Jl^^ ^ 

*^^(190)^ #^(191,192)^ ^^^] 
<111> >^j-7l 7}^ <?1^B1<H1 ^^o] ol7l-:£i^, Jl^^ ^<a(190)<^l 7}^o] ^^^^Cf. o]nfl, 

Jl^S<a(190)^ 7]-^^ ^>7l 193)2] Z]-£o)l 42]- ^7]-s:>7]4 ^V^^> 

7]]£]CH -y^Ei^ ^^^i7> 7>^€4. ^]6^A]«:^lo11 4^ 7}^ 91^^^^ 

^ 47] 4^]^^ 2|^<^] 1^2]- ^^^^7]- ^Sj-S]^ ^-^S £ 14<^] £^]€ 4^ 

<112> o]e^*). 7}^ ^^1 ^1-^]'=H1 2]-g-A]c^]^ ^^o,] 44 a]s^ 

^ SI4. ^l* S^. S^(190)# ^>^1<^1 Jl^A]7]7l Jl^j 2] 

^ 47] 4^]^(193)^ 5]^ 47]7] ;^]^4^ 2.S4 2]^^(194,195)^ <d 

^47] 4t!: -i-^ 4- ^1=]-. 

<113> (;H17^A]<:^]) 

<ii4> £ 16^ ^ ^]7^4<^]'^1 i4€r 7}^ ^^4^ 4^]:£^li=f. 

<115> ^^4^, ^ ^]7^4<^1<^] 7>^ 4^^^ 7]-^ S 

^(1100), 7]-^ s^(iioo)<^] ji^^4^ Ji^^^diso) ^, 7]-^ ^<^(iioo)4 ^ol# s 
9X^ o]^4(ii40)s. ^^^€4. <^]^4(ii40)^ Ji^*(ii30)^ -^4^>3i 7}^ 
^•^(1100)^ ^4]^!- ^^^H 7]-^ S^^(llOO)^ «^^(1110)<^] <a^€4. 7]-ia 
4 4^(1120)^ Jl^j^(1130)<^] ^^^€4. 7]-^ ^<a(1100)2] <y:r3-(iiio, 1120)<^] 
o] <a^^4. 01^4(1140)1- ^/^^(c^]l- #<>| o]^7]^ (d))4^ ^^S. 7}^ 3.<U 
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(1100)^ ^d^m Si^i^ ^ 9X^^'\], ^^^^7> 7l-^^x:f. 

<116> £ 17^ ^ ^^2] ^]7^X\c^]o] 7].^ <yci^>- ym^^S. M.^ 

<117> 7}^ S'a(llOO)^ ^^l7l- tifl <y^^i^ mimax)-^ 7> 

^IJL, J^cfl<^ nfl ol^q^^,^ sl^^(Lmin)* ^^^t:f. ^^l^itb 7]-^ -y^B^^ 

(1140)# o]^ Al7l7l -^^-i- ;^l^Br>^ 3.B\9\. <^^t\7] ^^!: -^^ ^ 

o^si\. ^>ul-o] ^].7l ^>3^1:g:^ ^^S. ^1-t)l^ ^^K^j-cH^ 7lel)# 7> 

^s>^ ;^>^^ o]o1^>-s. 7].^^ olc^ j7^^^ ^d-^ ^ 

<119> W>S1- , ^ ^^ofl 7]-^ -y^B^Sl ^ ^3]-* ^^-71^]: ^ 

oil 42^- SA]5:>^xln>, o]^ c^ll- -iro^ ^i:gt!r ^ 7l#^ A^V^ 

<i20> ^1-71 ^Ajc^l 1-7011 Ai ;5llAl^}^ 7}^ '^l-g-tb RF til a. oil 1- 

cH ^S^HlAi AV^^>^ oil^l ;3-ul, ;3-til, a^^^sl l-s^-^^} ^J-^l ^ ^^^^ # 

sl-^Ti]-^ ol-g-^l-o^ ^l7l^>^ ^^^^} i^&|tJl( scrubber) oil ^-g-^V*^ S-^^q- RF 
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-g-ol^VH^ S\o] <^o] olc^^^io] 7l-^;5llcH7> -g-<^ls>D^, ^>^^ ^^olM- ^Hl^l 
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[^^^J- 1] 

^^^^ ^^^^}^ RF -H-^<^1 

^^7l 71-^ ^^B:-]^ ^^^V'^ Bfl^lSlD^ A^S. ^7l^ O.^ c^^^ -^7112^ 

[^J^^l- 2] 

^1 1 %H1 91'^^^, 

^1-71 ^7fl -^l^B] Z|Z^^ <^^^ ^^1- y^^^ E^-^o] l^Al^O.^ ^A^^ ^<gol 

^1-71 3]^ ^^^^71- Sl^^AS^H RF ^11^1<^1 ^7l Sl^ <?l^Bio] 5]^ Z^-£ofl n^e^- 2:^ 
51^ ^-i: ^^^S. RF 
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4] 

[^^^J- 5] 

51^1 ^Sl- ^^^S. RF 

±S. RF t-fl^l -fr^. 

1^^%^ 7] 

^1 4 %H1 
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^7] Jl^j 91"^^ ^ -^y] S]^ O]^^ q-Al^ ^c^O. 

91 



39-28 



1020010009384 



2001/5/2 



11 



14— O 



7W 




-15 



39-29 



1020010009384 



2001/5/2 




39-30 



1020010009384 



2001/5/2 



3] 




4] 




11 



39-31 



1020010009384 



2001/5/2 



[:£ 51 




26 



39-32 



1020010009384 



2001/5/2 



[S. 61 




39-33 



1020010009384 2001/5/2 
71 




114 



39-34 



1020010009384 



2001/5/2 



[S. 9] 



Li 




39-35 



1020010009384 



2001/5/2 



is. Ill 




d 



39-36 



1020010009384 



2001/5/2 



[£. 13] 




39-37 



1020010009384 



2001/5/2 



[£ 151 




39-38 



1020010009384 



2001/5/2 




39-39 



